Acquired immunodeficiency syndrome was first recognized in 1981, and has reached almost every part of the world. It was first detected in India in 1986, and the estimated prevalence in India is 0.26%.\[[@ref1]\]

HIV infection is an unfortunate consequence of a defined set of behaviors. It is not only an infection, but also a human experience that requires reformulation of psychological patterns and responses with personal changes and transitions. Understanding of HIV epidemic and highly active anti-retroviral therapy being unaffordable to many sections of the society, efforts like promoting knowledge about the disease tend to take prominence. However, it has been noticed that infections arise, with increasing frequency, in individuals with awareness about the behavioral prescriptions to prevent the disease but who still continue to engage in high-risk behaviors.\[[@ref2]\]

Personality traits of individuals may influence the occurrence of infection, also the course of the illness and the willingness of the patients to adhere to treatment. Similarly, individuals with continued high-risk behavior either due to personality factors or due to maladaptive coping skills have higher viral loads, more immunosuppression, more morbidity, and a higher mortality rate.\[[@ref3]\] More research\[[@ref4]\] also show significant interactions between less effective coping styles and several variables, such as low social support, personality factors, and high occurrence of stressful events.\[[@ref5]\]

The basic message is that high-risk individuals with unattended psychosocial problems, poor coping skills, and certain personality traits continue to perform high-risk behaviors at higher rates, and therefore recognition and management of these are crucial in preventing the spread of HIV. Further, there is evidence of the influence of personality on the coping skills.\[[@ref6][@ref7]\]

Relation of traits to specific coping responses reveals a more nuanced picture. Personality and coping play both an independent and interactive role in influencing physical and mental health. Thus, personality is one of the aspects influencing the coping skills of an individual, and thus the need for the assessment of personality in understanding and assessing the coping resources of an individual.

Though studies are carried out to evaluate psychosocial profile in these patients, there is deficiency in defining the personality factors and more so in association to coping. Research evidence is further sparse in Indian scenario. Keeping with the felt need, this study aims and attempts to bring forth the personality factors and coping skills in HIV-positive patients, which would positively influence the preventive measures both at community and individual levels and the approach to HIV epidemic can be integrated comprehensively.

MATERIALS AND METHODS {#sec1-2}
=====================

A total of 100 consecutive HIV-positive patients, admitted in a tertiary immunosurveillance center, were taken up for this study. Eight patients did not provide consent and six were excluded as per the exclusion criteria described below, thus the study was conducted on 86 patients. The patients had been diagnosed as having HIV infection earlier, by one ELISA and one Western blot test.

This was a cross-sectional study. Informed consent was obtained from each of the patients and complete confidentiality of the information was assured. The patients were then screened for the presence of psychiatric disorder if any. Sociodemographic and HIV-related information was obtained, by a structured questionnaire. Scales pertaining to personality factors and coping were applied. All these exercises were carried out by psychiatrists/trained mental health professionals.

Individuals with a history of mental illness/head injury/dementia and comorbid psychiatric disorder and co-existing opportunistic infections or malignancy were excluded.

NEO-Five-Factor Inventory\[[@ref8]\] (FFI) was used for assessing personality profile, the NEO-FFI (Costa and McCrae) is a 60-item version of the NEO personality inventory that provides a brief, comprehensive measure of the five domains of personality -- neuroticism, extraversion, openness, conscientiousness, and agreeableness. The results are summarized in terms of three levels: average, below, and above average. As per the manual, approximately 38% scored in the average range and 31% each scored in the below- and above-average ranges. Internal consistency of the scale is good with Cronbach\'s alpha score of 0.6--0.9 on various scales. Test--retest reliability ranges from 0.66 to 0.92.

Evidence suggests that five-factor personality traits are related to several sexual behaviors, for example, number of partners, use of drugs or alcohol before or during sex, number of unsafe sexual intercourses, and early sexual initiation.\[[@ref9]\]

The Coping Resource Inventory (CRI)\[[@ref10]\] has been used in clinical and educational settings for a number of purposes. It is a 60-item instrument that measures resources in five domains -- cognitive, social, emotional, spiritual/philosophical, and physical. The higher the scale score, the higher the resource. Direct comparison among scales based on these raw scores is not possible as scales have different number of items, thus these are converted to standard scores (table provided by the publisher), having a mean of 50 and standard deviation of 10 points. Thus, approximately 95% of the individuals will have a standard score that will fall between 30 and 70. The Cronbach\'s alpha values for each of the subscale vary from 0.71 to 0.84 and the value for the sum of the scales is 0.91, thus CRI scales are fairly homogeneous and reliably tap the constructs.

These were administered individually in an environment which was free of any distractions and most respondents took 15--20 min for each.

Statistical analysis was done by Statistical Package for the Social Sciences 16.

RESULTS {#sec1-3}
=======

The sociodemographic profile \[[Table 1](#T1){ref-type="table"}\] shows that 85% were more than 30 years of age and 78% were class X qualified, and 90% were married. Sixty-nine percent had their CD4 count between 200 and 500/μL, 16% below 200/μL, and the rest 13% above 500/μL. The mode of transmission in most was heterosexual exposure (56 out of the total of 86, i.e., 65%), the facts were cross-checked with the medical documents available.
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Sociodemographic profile (*n*=86)
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NEO-FFI findings \[[Table 2](#T2){ref-type="table"} and [Graph 1](#F1){ref-type="fig"}\] suggest that neuroticism, extraversion, and conscientiousness were in the average range. Scores on openness were low in 51% of individuals as were the scores on agreeableness, lower than the average in the majority of the individuals. All these scores were statistically significant. Above-average score was found in less number of patients as compared to the other two classes of score.
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Personality traits - NEO Five-Factor Inventory
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The results pertaining to coping are shown in Tables [3](#T3){ref-type="table"} and [4](#T4){ref-type="table"} and [Graph 2](#F2){ref-type="fig"} which show the mean total raw score in this study to be 171.84 which denotes that a fair amount of resources available for the population. On standard score, the mean was 50.78, with the highest on physical domain and then on the philosophical domain, the lowest was social and the rest were clustered around the mean of 50. Thus, the research sample perceived their coping resources as average (average score: 50 ± 20).
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Coping resource raw scores
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###### 

Standard score for coping
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Lowest score was for the social resource subscale, which measures the degree to which individuals are embedded in social networks that are able to provide support in times of stress. Although being relatively lower, it should be kept in mind that the scores on all the domains are in the average range and are closer to the mean.

[Table 5](#T5){ref-type="table"} and [Graph 3](#F3){ref-type="fig"} show the correlation between the different types of personality domains and the coping resource domain.

###### 

Pearson\'s correlation between personality domains and coping resource domains
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DISCUSSION {#sec1-4}
==========

NEO-FFI scale shows that score on neuroticism was within the average limits in a significant number of patients (57%) and almost one-third of the individuals had high scores. In NEO-FFI, neuroticism domain signifies people who have a tendency to experience negative effects such as fear, sadness, and anger; maladjustment is seen in many facets and thus individuals who score less on neuroticism are emotionally stable and calm.\[[@ref10]\] One study found high neuroticism to be positively associated with risky sexual behaviors,\[[@ref9]\] while other\[[@ref11]\] found that individuals who scored high on neuroticism less frequently engage in risky health behaviors, including sexual behaviors. Hence, the results appear to be controversial. Going with the manual for this scale and the different contexts associated with the above description of neuroticism (as the domain here measures the normal dimension of personality, different from neurosis which has been used in context in the above description), the lesser scores on this domain define a emotionally stable person who is able to hold on his/her impulses, thus a relatively higher score in this domain highlights the behavioral problems in this group of patients, possibly leading to high-risk behaviors.

Extraverts are sociable and are also assertive, active, and talkative. They like excitement and are optimistic.\[[@ref10]\] Extraversion has been found to be associated with more favorable disease progression. Individuals who have high extraversion score, social isolation is less likely, and they would rather seek the support they need, which is related to a slower HIV disease progression.\[[@ref12]\] In this study, 51% had scores on extraversion which were within the average while 30% had scores higher than the average.

Openness describes personality with active imagination, esthetic sensitivity, and unconventional values. Lower scorers tend to be conventional and conservative. However, high scorers do not imply unprincipled individual.\[[@ref10]\] This study shows that there is significantly more number of individuals in less than average score in this domain. Openness to experience has not been found as a significant predictor of risky health behavior,\[[@ref11]\] a result explained by an inclination of persons who are open to experience to seek mental or spiritual experiences rather than bodily stimulation provided by risky health behaviors, similarly another study found that openness to experience was not consistently related to risky sexual behaviors.\[[@ref13]\]

Agreeableness like extraversion is primarily a dimension of interpersonal tendencies. The agreeable person is fundamentally altruistic, sympathetic, and eager to help others, the disagreeable person is egocentric.\[[@ref10]\] In this study, a significant number of individuals have the domain score less than the average, i.e., have scored less on the agreeableness score; this is in line with various studies\[[@ref14][@ref15][@ref16]\] which have along with low conscientiousness found low agreeableness score to be predicting high-risk sexual behavior.

Conscientious individual is strong willed and determined, on the negative side may lead to annoying fastidiousness and workaholic behavior. There is some evidence that people who score less on this scale are more hedonistic and interested in sex.\[[@ref10]\] High conscientiousness has been seen to predict slower disease progression (CD4) over 1 year and there is evidence to suggest that low domain score is seen in individuals with high-risk behavior.\[[@ref17]\] In this study, the domain score of average was significantly higher than the low average and high average scores, the disease progression as mentioned has not been studied and thus cannot be commented upon.

Overall in the personality scale, we had a tendency toward higher neuroticism, extraversion and lower agreeableness, and openness and average scoring on the conscientiousness scores. In a number of studies, low agreeableness and conscientiousness and high extraversion were related to various risky sexual behaviors.\[[@ref10][@ref15][@ref16]\] The high neuroticism with high extraversion and the low or average conscientiousness seen in this study point out to the tendency of being impulsive with a lower self-control regarding pleasurable activities and thus highlights, in totality, a high risk-taking personality.

Connor *et al*. in a meta-analysis reported that personality may directly facilitate or constrain coping, but relations of personality to coping have been inconsistent across studies, suggesting a need for greater attention to methods and samples. In their analysis, all the five personality traits predicted specific strategies.\[[@ref7]\]

Coping was initially conceptualized by Lazarus as an essentially cognitive process consisting of threat and resource appraisal and the active selection of coping responses. In this study, in CRI, the highest score was obtained on the physical domain which measures the degree to which individuals enact health-promoting behaviors which contribute to increased physical well-being.\[[@ref10]\] The second highest score was in the philosophical domain which measures the degree to which actions of individuals are guided by stable and consistent values derived from religious or cultural tradition or from personal philosophy.\[[@ref10]\] Philosophical/spirituality among HIV-infected individuals is perceived as a bridge between hopelessness and meaningfulness in life.\[[@ref18]\]

In this study as shown in [Table 5](#T5){ref-type="table"} and [Graph 3](#F3){ref-type="fig"}, neuroticism is related negatively to all the coping styles, i.e., increase in neuroticism score, in this sample caused reduction in the coping styles. All correlations were highly statistically significant (*P* \< 0.001) except social domain which was statistically significant (*P* = 0.034). Extraversion shows high significant relation with physical and emotional component of the coping resource and was significantly related to social and philosophical scales. Openness was significantly related to the philosophical and emotional scales of coping. Agreeableness significantly correlated with all domains of coping except the social domain. Conscientiousness correlated significantly with all the domains of coping. This goes in line with another study which showed almost same findings.\[[@ref19]\]

Personality influences coping in many ways, like, even prior to coping, personality influences the exposure to stressors and appraisals.\[[@ref7]\] Neuroticism predicts exposure to interpersonal stress and tendencies to appraise events as highly threatening and coping resources as low.\[[@ref20]\] Similarly, in this study, increasing neuroticism shows compromised coping skills. Conscientiousness predicts low stress exposure; extraversion and conscientiousness predict more problem-solving and cognitive restructuring, while neuroticism trait predicts less of these skills.\[[@ref7]\] Agreeableness is linked to low interpersonal conflict and thus less social stress. Extraversion, conscientiousness, and openness all relate to perceiving events as challenges rather than threats and to positive appraisals of coping resources.

Another study using the same scales showed that neuroticism has significant negative correlationship with all the factors of coping; extraversion has significantly positive correlation with conscientiousness, cognitive, social, emotional, and physical factors, whereas spiritualism is not significantly correlated. Openness has significantly positive correlation with agreeableness, conscientiousness, and social and emotional factors, whereas cognitive, spiritual, and physical factors are not significantly correlated.\[[@ref21]\]

In this study, the sample was high on neuroticism scale and thus the coping mechanism was compromised in that context, while a similar high extraversion in the sample shows that the problem-solving, cognition, and positive appraisal of the stress were better. A study from India has also found similar high traits in this population.\[[@ref22]\] Furthermore, while extraversion and conscientiousness predict more problem-solving, neuroticism too predicts emotion-focused coping.\[[@ref23][@ref24]\] Studies have also suggested that neuroticism and conscientiousness have more protective and positive correlation with health outcomes.\[[@ref16][@ref25]\] An individual analysis of the personality trait and the associated coping skill would help in the assessment of the patient for a future better life with a targeted counseling. It would also help to build up on the higher coping skill and understanding the limits posed by the personality traits and identifying the inherent traits which would be the stepping stone to enhance the coping skills.

In another study, multivariate regressions showed that personality traits explained 60% of the variance in emotion-focused coping, 30% of variance in problem-focused coping, and 15% of variance associated with social support coping.\[[@ref26]\] Thus, the association between the two domains portrays the path to be taken in behavioral or cognitive therapies.

There are certain limitations of the study; the sample was based on a selected population of employed male individuals and so the results are best applicable to this population. In addition, correlation with disease state was not done. The five-factor model of personality does not allow for more subtle analyses of behavior in a specific context. Therefore, along with the five-factor model, some narrower constructs relevant for specific health out-comes could also be included.

A longitudinal study can throw much more light on the various variables studied. A longitudinal study with periodic follow-up for a longer duration will clearly demonstrate the change with disease progression and impact of treatment. Thus, the degree to which the study is representative of the larger HIV-infected population is influenced by the potential selective factors associated with recruiting from HIV treatment settings/centers.

CONCLUSION {#sec1-5}
==========

This study provides evidence that certain coping mechanisms and personality traits are more commonly seen in this population of patients, and thus a targeted planned approach in this context can be fruitful and help in the development of management strategies for the education of patients. The high neuroticism, high extraversion, and low or average conscientiousness seen in this study show impulsivity with a low self-control and thus highlight, in totality, a high risk-taking personality. Similarly, the associations concluded between the two show that maladaptive coping mechanisms are more commonly seen in certain personality traits, the awareness of which can be useful in the promotion of specific adaptive mechanisms that can help the patients to deal with the stressors effectively.
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